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Lattice interactions in the structure of 4
The shortest contacts in the crystal lattice are those that connect S3 on one molecule with the N2 of the next molecule which are shorter than (∑rvdW-0.30 Å). This leads to 'nesting' of one cage with the next above and below it in an infinite row or 'stack'. At (∑rvdW-0.20 Å) the nesting is augmented by an N1 to C1 contact. The stacks of nested cages are aligned with the crystallographic b axis (see Fig. S5 ). At (∑rvdW-0.20 Å) additional short contacts link the rows of nested cages with a second row via centrosymmetric S1•••S1" and N1•••N1" contacts, so that within the C2/c unit cells, there are four such "pairs" of cages grouped around 1 ̅ locations. 
DFT Computational Results
The general approach was to do a full optimization at the DFT/6-31+G(2d,p) level with frequency checks, followed by DFT/6-311+G(2d,p). The latter repeatedly displayed imaginary frequencies that correspond to deformations towards the 'correct' geometries from the high-compliance methods. Re-optimization starting from the statically deformed geometries then led to fully converged DFT/6-311+G(2d,p) geometries without imaginary frequencies. A computed structure of 3 was first conducted with the B3LYP functional; although this optimized fully, the geometry indicated excessive repulsion between aryl substituents. Next, a series of functionals with differing approaches for inclusion of dispersion effects were tested, using primarily methods already validated for DTTA dimers in the work of Mou et al.: B3LYP-D3, B3LYP-D3BJ, M062X, O3LYP, and also the new APFD method built into GW16. 62. The most tractable method (good compromise between accuracy and efficiency) was B3LYP-D3BJ which was thenceforth used for all other calculations in conjunction with the above mentioned double and triple-ζ Pople basis sets. Cartesians coordinates of all the optimized geometries reported in this work are presented in Table S14 .
Frontier Molecular Orbitals of the 'bicyclic' precursor 4.
Although it has a similar structure to the basal DTTA ring, the DFT calculations indicate that the FMOs of the cage compound are really quite different from those of the (monomeric or dimeric) DTTA rings. Notably, the LUMO of 4 is quite low-lying at -3.80 eV, compared to the HOMO at -7.65 eV. This LUMO is a π* fragment on the bridging "-N=S=N-" moiety. The HOMO by contrast is dominated by a p orbital framework mostly on the DTDA ring (at the two N atoms). 
DTTAdimer-m062x-6311G2dp-OF S 3.428700 1.828800 -0.250200 S 3.481800 -0. -------------------------------------- 0.152000 C 6.060200 1.688900 0.148300 S -0.539700 -2.169600 -1.485700 S 0.820700 0.270800 -1.642600 F -6.380100 -1.201900 0.326600 F -6.956800 0.462200 1.596800 F -7.527200 0.449400 -0.493100 N -0.585900 0.870200 -1.117700 N -1.840600 -1.182000 -1.202700 N 0.793100 -1.334800 -1.875200 C -1.717400 0.113900 -1.026300 C -2.944600 0.860100 -0.667200 C -2.940200 2.254600 -0.626500 H -2.031100 2.784700 -0.872800 C -4.112400 0.163000 -0.346000 H -4.108700 -0.916000 -0.368600 C -5.254200 0.860800 0.006700 C -4.092200 2.946700 -0.273300 H -4.084300 4.028700 -0.245300 C -5.251600 2.255600 0.044400 H -6.150000 2.791000 0.323300 C -6.521700 0.135500 0.357600
.263900 ----------------------------------------
3a''' DTTADIMER-APFD-6311+G2DP-OPT-OF
----------------------------------------
3a'''' DTTAdimer_noDispersion_b3lyp6311G2dp_OF2
----------------------------------------
3a''''' O3LYP/6-311+G(3df)(2p) DTTADIMER-O3LYP-6311G2DP-OF1
----------------------------------------
0.151900 -1.590000 -0.941700 S 0.780000 1.085900 -1.283700 F 6.725600 2.103600 -0.176000 F 7.884400 0.970800 1.269500 N 1.714000 -1.722500 -0.532900 N 2.261300 0.613600 -0.830400 N -0.161300 -0.185800 -1.746600 F 8.214800 0.675300 -0.851000 S28 C 2.535100 -0.665100 -0.544600 C 3.955800 -0.958200 -0.235700 C 6.221100 -0.201200 0.067200 C 6.626800 -1.502700 0.359900 H 7.664200 -1.707400 0.591400 C 4.897100 0.075000 -0.229100 H 4.581800 1.082100 -0.454900 C 5.692500 -2.528200 0.354600 H 6.001400 -3.540200 0.582600 C 4.362500 -2.260700 0.058900 H 3.628600 -3.053900 0.054000 C 7.251900 0.891300 0.075800 S -0.152000 1.590200 0.941900 S -0.779900 -1.085800 1.283900 F -8.216800 -0.674200 0.847800 F -7.881500 -0.973000 -1.271400 F -6.725900 -2.103400 0.178400 N -2.261300 -0.613500 0.830800 N -1.714000 1.722500 0.532900 N 0.161300 0.186000 1.746800 C -2.535100 0.665200 0.544800 C -3.955800 0.958200 0.235900 C -4.362700 2.260800 -0.058400 H -3.628800 3.054000 -0.053300 C -4.897000 -0.075000 0.229200 H -4.581700 -1.082200 0.454700 C -6.221100 0.201000 -0.067100 C -5.692800 2.528200 -0.354000 H -6.001800 3.540200 -0.581700 C -6.626900 1.502600 -0.359500 H -7.664400 1.707300 -0.590800 C -7.251800 -0.891500 -0.076400
0.661300 -0.944100 -0.521500 S 0.300700 1.695900 -0.578300 F 6.648600 -2.377400 -0.265900 F 8.139900 -1.200700 -1.317900 N 2.241800 -0.579700 -0.409500 N 1.917000 1.802200 -0.412900 N -0.163800 0.270500 -1.250300 F 8.065300 -1.165400 0.847000 C 2.658200 0.691000 -0.401100 C 4.127500 0.890700 -0.380400 C 6.352300 -0.025100 -0.314800 C 6.891300 1.260700 -0.338000 H 7.964900 1.397700 -0.322100 C 4.980800 -0.215200 -0.335600 H 4.561000 -1.209400 -0.317100 C 6.043900 2.358400 -0.381300 H 6.457500 3.358500 -0.399600 C 4.667400 2.177800 -0.402200 H 4.000100 3.027300 -0.437300 C 7.291800 -1.196400 -0.263500 S -0.368100 0.848000 1.703400 S -1.101800 -1.888800 1.708800 F -6.785600 -2.152100 -1.032200 F -8.391700 -0.845200 -0.378400 F -7.457100 -0.528100 -2.307000 N -2.533100 -1.312600 1.057600 N -1.935200 0.898200 1.691700 N 0.154300 -0.748000 1.210700 C -2.768600 -0.031400 1.130800 C -4.074100 0.472500 0.646200 C -4.403700 1.822900 0.758100 H -3.696000 2.504000 1.209800 C -4.987000 -0.412900 0.066000 H -4.726600 -1.456700 -0.025300 C -6.207300 0.056600 -0.387800 C -5.632500 2.285200 0.301300 H -5.882600 3.334200 0.394400 C -6.538100 1.407300 -0.273400 H -7.495000 1.763000 -0.633000 C -7.201600 -0.873200 -1.022800
Monomer-6311G-triplet S -3.047700 -1.800800 -0.018900 S -3.963200 0.871500 -0.009000 F 3.090200 -1.989000 0.027400 F 4.274700 -0.551500 -1.087800 N -1.597400 -1.074300 -0.058900 N -2.371700 1.188500 -0.050200 N -4.306700 -0.739500 0.157200 F 4.299000 -0.522800 1.078100 C -1.418800 0.250500 -0.034900 C -0.018800 0.729200 -0.017500 C 2.344400 0.263100 0.006400 C 2.625300 1.628700 0.021800 H 3.651900 1.971100 0.037800 C 1.035600 -0.189100 -0.013100 H 0.820800 -1.246900 -0.025100 C 1.579300 2.540200 0.017800 H 1.789700 3.601900 0.030100 C 0.263600 2.096800 -0.001600 H -0.554100 2.803600 -0.004900 C 3.492700 -0.705300 0.006500 
7o HCN3S2 monomer-b3lypD3BJ6311G2dp-singletC1-OP S -1.362500 -0.531600 -0.073100 S 1.403900 -0.558100 0.166800 N -1.175500 0.970400 0.390700 N 1.150200 1.120000 -0.279100 N -0.041600 -1.352900 -0.214200 C -0.005600 1.604800 -0.070200 H -0.160700 2.644100 -0.359600 
CF3 COFACIAL-152-B3LYPD3BJ-6311G2DP-OF S 0.381500 - 
8o CF3MONOMER-B3LYPD36311G2DP-SINGLET-OF S -1.922500 1.353600 -0.120700 S -1.615600 -1.410100 0.082000 F 2.438800 1.234200 0.252000 F 2.156500 -0.750400 1.083000 N -0.187900 1.248500 0.079000 N -0.193700 -1.094000 -0.533800 N -2.527500 -0.167600 0.306000 F 2.457500 -0.494800 -1.054800 C 0.366800 0.138500 -0.175600 C 1.883100 0.043700 0.032200 ----------------------------------------9a ME2NDIMER-Cofacial0-6311G2DP-OF-QC S -1.570600 1.256800 -1.387800 S -1.571100 1.258300 1.386400 N 0.015200 1.472000 -1.207200 N 0.014700 1.475000 1.206200 N -2.419000 1.510000 -0.000900 C 0.607200 1.509200 -0.000400 S -1.573000 -1.256800 -1.386300 S37 
9c ME2N-Cofacial65-B3LYPD3BJ-6311-G2DP-OFQC S -0.501400 -2.366200 -0.421800 S -0.482500 -0.072100 -1.951600 N 0.994000 -1.926800 -0.040700 N 0.966600 0.141400 -1.292800 N -1.069800 -1.564800 -1.749000 C 1.526100 -0.761600 -0.464000 S -0.573800 -0.605000 2.149100 S -2.658400 -0.347700 0.297400 N -1.703300 0.869800 -0.312700 N -0.225300 0.899000 1.579400 N -1.561900 -1.435300 1.080700 C -0.775500 1.453000 0.528000 C 3.417800 - -------------------------------------- 
